PENETRANCE of a gene is measured as the proportion of the individuals carrying this gene which are phenotypically different from the individuals of the population carrying the allele.
Tests of significance of the estimates of linkage and penetrance are also given.
We will treat separately the case of backcross data and the case of double heterozygotes intercross or selfing data.
I. BACKCRQSS DATA
The offspring of a backcross AaBb xaabb, supposing linkage in. coupling phase and p being the recombination fraction, falls in four phenotypic classes : AB, Ab, aB, ab, the expected frequencies being those given in table i under u = i. The total of individuals is n.
Supposing now that a fraction u of the Aa genotype is classified phenotypically as A-, the expected frequencies will be those given in table i under 11 i. 
Writing (i -p) u = x and pu = y, the relative frequencies of the phenotypes AB, Ab, aB, ab will be respectively x, ,y, i -x, i -y, and if a, b, c, d are the observed numbers (a+b+c+d = n), the likelihood of obtaining the observed family is represented by (see Fisher, 1921) ni a!b!c!d!XY (13) . .
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121 of this expression with respect to x and y. Its differentiation being difficult we use its logarithm that will be made maximum by the same values of x andy. Differentiating (i) logarithmically we obtain:
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Equating (2) and () to zero, the values of x andy will be
If we wish to test the significance of the departure of u from unity, admitting the linkage, we have that the maximum likelihood equation for u = i gives p = (b +c) and the expectations will be
Of the three available degrees of freedom one has been used in the estimation of p, leaving two for testing the significance of u i.
Conversely, to detect the existence of linkage, admitting incomplete penetrance, the value of u for p = -is u = (a+b), and the expectations will be: If the recombination fraction is the same in both sexes, p = we obtain p from P = (x p)2, and V from: 
